Abstract. -This paper lays the foundations of the analysis of the relationship between gender equality and economic growth. The study of this long-run relationship aims at providing a better understanding of the mechanisms and determinants underpinning the development process which allowed economies to move out of a long period of stagnation into a state of sustainable economic growth. Our scientific objective is to check the validity of the central hypothesis that improving gender equality is a key ingredient of the demographic transition and of the process of socio-economic development. 
Introduction
Gender equality is not just a women issue. It concerns the society as a whole. The promotion of gender equality together with economic and social empowerment of women is essential to achieve sustainable development. By removing barriers that prevent women from accessing -the same way as men -to human capital endowments, economic opportunities and human rights, the recognition of gender equality afford economies to result in better economic performance and to improve economic development. The principle of achieving equality between men and women is widely recognized today. Promoting gender equality and women empowerment hence became the third Millennium Development Goal adopted by the United Nations member states in 2000.
Although gender equality may not be confidently considered as a causal factor driving economic development, there is persistent cross-country positive relationship between the gender gap index (GGI) and the human development index (HDI). Similarly, we observe persistent negative relationship between the GGI and the total fertility rate (TFR). The cross-country plots show a positive correlation of 0.55 between gender equality and human development; and a negative correlation of -0.48 between gender equality and fertility. Hence, countries displaying a strong level of equality between genders tend to have a high level of human development and low fertility rates. This is the case of the OECD countries such as Australia, Canada, Denmark, Finland, Germany, Iceland, New Zealand, Norway and Sweden -located on the upper right part of the scatter plot (with HDI around 0.8, GGI above 0.7 and TFR below 2.1). Conversely, Global Gender Gap Index countries characterized by large gender inequalities exhibit a weaker development index and larger fertility rates. This is the case of countries such as Afghanistan, Angola, Ethiopia, Mali, Nigeria,
Yemen and Zambia -located in the lower left part of the scatter plot (with HDI below 0.6, GGI between 0.46 and 0.64 and TFR above 5).
Why had some countries developed faster than others? Why had some countries failed to generate sustained economic growth? Did gender equality improve economic development and trigger the fertility transition? Did causality operate in the opposite direction, from economic development and fertility transition to gender equality? What are the underlying mechanisms behind these relations?
Our paper is fueled by the conviction that, to understand the divergence of economic development across countries today (and more specifically the contemporary growth process of less developed countries), it is necessary to explore the fundamental factors that have contributed to generate growth in higher income countries. In addition, we note that inequalities between men and women seem to be rooted in the cultural, social and political systems of many countries. Hence, we choose to come back to the genesis of the relationship between gender equality, human development and fertility in order to identify the forces that have triggered the take-off from the stagnation of income per capita to sustained economic growth (Galor, 2011 (Galor, , 2012 , and to provide a global understanding of the entire process of development. Although our incentive is to understand the process of development as a whole, particular attention is paid to the French case. France is an interesting case study: first, it has received little attention so far; second, it constitutes the first clear evidence of fertility decline in Europe.
Central to this paper is the consideration that the development process is linked with the changing economic role of women. We argue that the deployment of women from the home to the market place has been a necessary precondition to achieve sustained economic growth. Our hypothesis is that women empowerment has played a key and necessary role in the transition toward modern societies through its essential role on the accumulation of human capital and in the fertility transition. Economic Growth.
The Transformations of the French Profile
-After a substantially flat evolution during centuries, the per capita income displayed a sudden and brutal increase, following a "hockey stick" shape. Marchand and Thélot (1997) ; (e) Diebolt; (f) Own calculations using data from Marchand and Thélot (1997) .
Note: Missing values are interpolated by linear interpolation.
Labor Market. -Fertility is linked to the evolution of the labor force. The involvement of women in paid activities increased substantially over time at the same time of changes in its structure. The 1905 1916 1927 1938 1949 1960 1971 1982 1993 2004 1905 1916 1927 1938 1949 1960 1971 1982 1993 2004 1911 1921 1931 1936 1954 1964 1968 1974 1980 1985 1990 1996 (f) Quality of the Labor Force, 1896-1996 to combine the domestic and professional spheres. Over time, the frontier between the family and the professional sphere got thinner. The evolution of family organization shows that a transition has occurred from a sexual division of labor to a more egalitarian distribution of the tasks within the household.
Underlying Mechanisms of the Transition from Stagnation to Sustained Growth
Empirical regularities produce a complex story and raise numerous questions about the potential interactions between women empowerment, demographic transition and economic development.
Insights from economics suggest the role of women to be a strategic variable in economic development. Changes in gender relations do not only concern demographic development but also social and economic development, notably through its effects on the human capital formation of the next generation.
Galor and Weil (2000) In a patriarchal organization of society, the population is positively associated with the income. An increase in the income of the household provides them the necessary resources to bear more children.
The subsequent rise in the population induces a decline in income per capita. Ultimately, the output growth fluctuates around a subsistence level (Malthusian stagnation). A change in technological environment increases the returns from education and induces individuals to invest more in education.
Human capital being a factor with increasing returns to scale, both output and population growth set on a growing path (Post-Malthusian Regime).
The rise in educational opportunities for girls, the decline in infant mortality as well as the rise in life expectancy during the 19 th century contributed to transform family behaviors (in terms of work, demographics or educational investments). Changes in fertility behavior reflect changing costs and benefit from having children. The link between education and fertility is essential to understanding economic and demographic transitions. The rise in women endowment in human capital, during the 19 th century, redistributed the power imbalance between genders toward greater equality. It contributed to profoundly modify gender relations and weakened the patriarchal family organization in favor of a more egalitarian distribution of roles within the household. At the same time, the development of the manufacturing sector and cottage industries created a clearer division between the professional and the family sphere.
The emergence of married women into the paid workforce had two effects. On the one hand, it increased the income of the household. On the other hand, the time spent by women on the labor market limited their availability for having and rearing children. As a consequence, it increased the cost of childbearing. Having an extra child had therefore a negative effect on the income of the household. The increasing cost of having children for women induced households to limit the number (quantity) of offspring. In parallel, we observe strategies according to which women invest more heavily in human capital through formal education. Maternal endowment in human capital is recognized as being primordial in the educative development of children. Therefore, the rise in women's educational investments impacted positively children's endowment in human capital (quality). Ultimately, women had fewer children but better educated ones. This process triggered a transition from quantity of children to quality of children, the so-called child quantity-quality trade-off (Becker, 1981) at the origin of the accumulation of human capital and of the demographic transitioninducing a reversal in the relation between population and output growth (Modern Growth Regime).
Conclusion
The 19 th century experienced numerous socioeconomic, demographic and cultural transformations. As a guideline for all these changes is the evolution in gender relations toward greater equality. The weakening of the patriarchal family model in parallel with the changing socioeconomic role of women explains the transition from a male-breadwinner family organization to a dual-earning model. Major demographic changes have been associated to this transition. The most striking one certainly is the fertility transition. The evolution of the marriage pattern mirrors a convergence in men and women's roles within the household, notably due to the integration of women into market activities. The increase in female investments in education changed deeply the nature of available work for women.
The dominant model became the expression of a convergence of male and female behaviors regarding their activity (Maruani, 1996) . Hence, women did not stop anymore their professional activity on the occasion of the birth of their children. There was no more choice, neither alternation, but a plurality between family and professional spheres: this was the blossoming of the dual-earning model (also referred to as the gender equity model -Gibling, 1997). Each member of the household pursued a professional career, inducing a higher standard of living but fewer children.
The purpose of our research is located at the crossroads of several areas of economic and social sciences. In order to deepen the analysis of social groups, it is essential to rely on insights from sociologists, demographers, historians and anthropologists, even if our approach remains essentially that of an economist. The cliometric analysis fits perfectly the study of the long-run relationship between women empowerment and development process. Literally, cliometrics is defined as a projection of quantitative social science in the past, structured by economic theory and informed by statistical and econometric tools. That cliometrics is an indispensable tool in the study of long run economic growth is no longer a very controversial statement (Goldin, 1995 , Diebolt, 2012 . This paper that explores the role of gender equality over long-run economic and demographic development path of industrialized countries is an illustration of our belief in this principle. We encourage the methodological debate (not a sterile Methodenstreit), the use of economic theory, mathematical model building, and the reliance upon quantification to support analytical frameworks with historical data.
Moreover, we stress the use of standard historical knowledge, wie es eigentlich gewesen ist, to suggest new avenues of research as well as the use of statistical theory and econometrics to combine models with data into a single consistent explanation. In so doing, our main ambition is to close the gap between Geisteswissenschaften and Naturwissenschaften, i.e. to move from the historical verstehen or understanding side to the economic erklären or explaining side or, much better, mixing both approaches, facts and stylized facts, for an increased knowledge of the past, present and future economic and social development of developed and developing economies (Diebolt, 2012; .
